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Objectives: To evaluate whether preoperative CT evidence of brain infarction is associated with an increased risk of early 
and late stroke and death in patients undergoing CEA. 
Design: Retrospective clinical study. 
Materials and methods: We evaluated 844 CT scanning records from 893 patients undergoing CEA from 1986-1994: 
43 % (367) CT positive for cerebral infarction and 57% (477) negative. Univariate and multivariate analysis was performed 
for risk factors and preoperative symptoms in patients with positive and negative CT scans, and Kaplan Meier survival 
curves for late events. 
Results: A positive CT was significantly more frequent in males vs. females (p < 0.0001; O.R. 2.52; C.L 1.73-3.73), 
diabetics vs. non-diabetics (p = 0.03; O.R. 1.52; C.I. 1.03-2.26), symptomatics v . asymptomatics (p< 0.001; O.R. 2; C.I. 
1.93-3.53) and contralateral occlusion vs. patency (p < 0.001; O.R. 2; C.I. 1.30-3.10). The perioperative disabling stroke/ 
death rate was higher in patients with a positive CT (p = 0.002; O.R. 6.27; C.L 1.73-34.20); in asymptomatic patients this 
difference was striking (5 patients vs. 0, p = 0.0002). Multiple logistic regression analysis for risk factors, CT findings, 
symptoms preceding surgery, and congruity of brain infarction confirmed a significantly higher incidence of perioperative 
stroke~death rate (p = 0.003; O.R. 6.37; C.I. 5.12-7.63) and early and late stroke (p = 0.02; O.R. 1.95; C.I. 1.38-2.53) and 
death (p = O.O00& O.R. 2.3& C.I. 1.89-2.88) in patients with brain lesions. After 7 years, the survival rate (p = 0.0009) 
and stroke-free interval (p = 0.003) were lower in patients with a positive CT. After 5 years, in asymptomatic patients the 
survival rate (p = 0.003) and stroke-free interval (p = 0.01) were lower in the positive CT group. 
Conclusions: A positive CT finding, regardless of congruity of the lesion, should be regarded as an indicator of an 
increased risk of stroke and death in patients scheduled for carotid surgery, especially in those with asymptomatic 
stenosis. 
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Introduction 
The clinical significance and indications for cerebral 
computed tomographic (CT) scanning are well estab- 
lished in the patient with acute stroke, 1 but CT scan 
may also detect one or more hypodense lesions 
compatible with cerebral infarction when there is no 
history of prior stroke. There is consensus 2'3 that a 
positive CT scan for cerebral ischaemic lesions is a 
general marker of vascular disease. However, to what 
extent this can influence early and long-term prog- 
nosis, in terms of survival and stroke-free interval, is 
still a matter of controversy. Only a few authors have 
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specifically addressed the significance of a positive CT 
for cerebral infarction in patients with carotid stenosis 
and in those scheduled for carotid endarterectomy 
(CEA). 3-7 Although some studies have shown that CT 
scan has only a limited role in preoperative valua- 
tion, 4'5 other reports indicated that a cerebral infarc- 
tion on CT scan can identify those patients at greater 
risk for perioperative stroke, 6 with limited cerebral 
reserve, 7 or with reduced survival. 8
The main objective of our retrospective study was to 
evaluate whether a positive preoperative CT scan, 
regardless of location, size, congruity with the carotid 
stenosis and symptoms, is a risk factor for early and 
late stroke and death in patients undergoing CEA. We 
also evaluated the significance of a positive CT in 
relation to the different clinical features: asymptomatic 
patients or patients with non-carotid symptoms, with 
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transient ischaemic attacks (TIA) and with hemi- 
spheric stroke, and other demographic and vascular 
risk factors. 
Materials and Methods 
From 1986 to 1994, 893 patients with carotid stenosis 
underwent 1028 CEA at the Vascular Surgery Unit and 
Department of Surgery and Surgical Emergencies, at 
Monteluce Hospital' Perugia, Italy. Of the 893 patients, 
CT scanning records were available for 844 (94.5%) 
patients. Of the 844 patients, 129 had undergone a
bilateral CEA, giving a total of 973 operations. Our 
study population consisted of 668 males and 176 
females, with a mean age of 66.68 _+ 7.37 (41--85 years). 
All patients in this study underwent a cerebral CT 
scan within 2 weeks before surgery: all CT records 
were then analysed retrospectively. Cerebral infarction 
was defined as a hypodense l sion (low signal) on CT 
scan in a defined vascular territory. Cerebral esions 
were divided into: large or non-lacunar infarction, 
small or lacunar infarction, and mixed lesions (lacunar 
and non-lacunar). A cerebral infarction was defined as 
lacunar (small lesion) when the cerebral CT scan 
showed one or more small and deep hypodense 
lesions, compatible with a single occluded perforating 
arterial vessel, 9 according to the consultant 
neuroradiologist. 
In addition to age and gender, we also considered 
the following risk factors: alcohol consumption, smok- 
ing, hypertension, diabetes mellitus, hyperlipidaemia 
and ischaemic heart disease, according to previously 
defined criteria 1°'11 and peripheral artery disease (only 
patients with severe claudication, critical ischaemia or 
aortic aneurysm). Stroke was defined as deficit lasting 
more than 24 h. The residual disability after each 
stroke (on admission, perioperatively and at follow- 
up) was evaluated according to a modified Rankin 
scale, ~1 and the strokes were subdivided into minor 
and major (disabling and non-disabling) based on the 
handicap score of the patient, 6 months after the event 
(disabling = Rankin _ 3). Like previously reported 
trials comparing surgery vs .  medical treatment for 
12 13 carotid stenosis, • we included patients with verteb- 
robasilar symptoms in the asymptomatic group. 
Surgery was performed according to standard 
techniques: local or general anaesthesia; systemic 
heparin, selective shunt, cerebral monitoring by elec- 
troencephalographic (EEG) mapping (1987-1989), 
transcranial Doppler (since 1991) or clinical evaluation 
(local anesthesia) nd stump pressure measurement. A 
shunt was used under general anesthesia when there 
was a deterioration ofEEG (as defined by Callow) 14 or 
a reduction of > 65% in the basal velocity of the 
middle cerebral artery (MCA) at transcranial Doppler 
(TCD) after clamping the internal carotid artery (ICA). 
When neither EEG nor TCD monitoring were availa- 
ble, and the patient was under general anaesthesia,  
shunt was used if the stump pressure measurement 
was < 50 mmHg. In this study, clamping ischaemia 
was recorded only when clinical symptoms appeared 
after clamping under local anaesthesia. Closure was 
performed by direct suture or with a patch of 
autologous vein or polytetrafluoroethylene when the 
ICA was small (< 4 mm) or in cases of a difficult or 
unsafe endpoint. From 1993, we have used the 
eversion ICA and reimplantation technique. ~5"16 All 
carotid plaques removed underwent intraoperative 
macroscopic evaluation and were classified as smooth 
or complicated, based on detection of ulceration, 
parietal thrombosis or subintimal haemorrhage. Fol- 
low-up examinations were scheduled at 1, 3, 6, and 12 
months and then yearly. Controls consisted of Duplex 
scanning of the epiaortic branches and clinical evalua- 
tion (either directly or by telephone interview, when 
no new vascular event occurred). 
For statistical analysis we used the Chi-square test, 
Fisher's exact test, Student's t-test, and Odds ratio 
(O.R.) with 95% confidence intervals (C.I.) (Epiinfo 
software). Differences were considered significant 
when p was < 0.05. Multivariate analysis (multiple 
logistic regression) and Cox model for survival (for- 
ward stepwise, LR) were used to assess the relation- 
ship between brain infarction identified on CT scan 
(evaluating patients with large or small lesions sepa- 
rately) and the subsequent risk of stroke and death 
(perioperative and long-term), excluding the poten- 
tially confounding effect of other risk factors. Out- 
come events included all strokes and deaths. We also 
used the Log rank test for Kaplan Meier survival 
curves. The statistical comparison of the results was 
limited to the first seven years of follow-up, with a 
mean of 36.37 months (range 6-114 months); the 
limited number of samples would not allow for 
statistical assessment beyond this time. For this reason 
the statistical analysis of asymptomatic patients was 
discontinued after 5 years. 
Results 
Forty-three percent of the patients (367/844) had a 
positive CT for ischaemic lesions, and 57% (477) were 
negative. Of the former patients with positive find- 
ings, 57% (210) had large or non-lacunar infarction, 
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31% (115) only small or lacunar infarction, and 12% 
(42) had mixed lesions, either lacunar or non-lacunar. 
Analysis of risk factors (Table 1) for the two groups of 
patients (those with a positive CT vs .  those with a 
negative CT) showed that cerebral infarction on CT 
scan (small large and mixed lesions) was significantly 
more frequent in males (47.9% vs .  26.7%); in diabetics 
(52.3% vs .  41.8%); and in those patients with con- 
tralateral carotid occlusion (58.4% vs .  41.3%). Preoper- 
ative symptoms and prevalence of CT scan are 
reported in Table 2. CT scan was positive in 29.9% of 
the asymptomatic patients, and in 40.4% of those with 
carotid TIA (silent or unexpected brain infarction). 
The congruity between CT infarction and symptoms i
shown in Table 3. It is worth noting that of the 231 
patients with carotid stroke, 67.1% had a cerebral 
lesion (Table 2) but only 54.5% had at least one brain 
lesion on the same side of the symptoms (99 mono- 
lateral hemispheric lesions; 27 bilateral hemispheric 
lesions; Table 3). 
Local anaesthesia was used in 53.8% of the proce- 
dures (523/973): 45.3% (237/523) of the procedures 
under local anaesthesia vs .  43.5% (196/450) of those 
under general anaesthesia were performed in patients 
with cerebral infarction (p = N.S.). There was no statisti- 
cally significant correlation between plaque morphol- 
ogy and a positive CT scan (46.3%, 232/501 compli- 
cated plaques with a positive CT, vs .  42.7%, 202/472, 
smooth plaques with a positive CT; p = 0.2). On the 
other hang in our study only 68.9% (253/367) of the 
Table 1. Risk factors and positive CT scan 
Risk factors Patients (n) Positive CT (n) %* p value O.R. 95% C.I. 
Sex <0.0001 2.52 1.73-3.73 
Males 668 320 47.9 
Females 176 47 26.7 
Smoking 0.9 1.03 0.74-1.44 
Yes 202 89 44 
No 642 278 43.3 
Alcohol 0.9 0.96 0.62-1.47 
Yes 108 46 42.5 
No 736 321 43.6 
Diabetes 0.03 1.52 1.03-2.26 
Yes 128 67 52.3 
No 716 300 41.8 
Hypertension 0.1 0.80 0.61-1.07 
Yes 440 180 40.9 
No 404 187 46.2 
Hyperlipidaemia 0.7 1.07 0.79-1.44 
Yes 276 123 44.6 
No 568 244 42.9 
Coronary artery disease 0.6 1.1 0.77-1.56 
Yes 170 77 45.3 
No 674 290 43 
Contralateral occlusion 0.001 2 1.30-3.10 
Yes 106 62 58.4 
No 738 305 41.3 
Peripheral vascular disease 0.89 0.97 0.71-1.32 
Yes 247 106 42.9 
No 597 261 43.7 
*Percentage of positive CT scans in patients with risk factor. 
Table 2. Prevalence of positive CT scans and preoperative symptoms 
Characteristics Patients (n) Positive CT (n) % p value O.R. 95% C.I. 
TIA* 272 110 40.4 0.008 1.59 1.12--2.26 
Non-carotid symptoms t 341 1025 29.9 
Stroke* 231 155 67 <0.0001 3.86 2.76-5.39 
Non-carotid symptoms t 341 1025 29.9 
Carotid symptoms* 503 265 52.6 <0.001 2 1.93-3.53 
Non-carotid symptoms t 341 102 29.9 
*Hemispheric orretinal. 
tAsymptomatic (n=286) or vertebro-basilar (n=55) symptoms. 
5Asymptomatic (n--78) or vertebro-basilar (n=24) symptoms. 
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Table 3. Prevalence of positive CT scans in relation to symptoms 
Characteristics Patients (n) Positive CT (n) % 
TIA* 272 91 33.5 
Stroke* 231 126 54.5 
Symptoms* 503 217 43.1 
*Hemispheric and retinal. 
patients with a positive CT had a congruous operated 
stenosis. Stump pressure was measured in 757 cases 
and the mean value of cases with a positive CT (330) 
was lower than those with a negative CT scan (427): 
64.87 + 22.71 vs.  69.27 + 23.81; p = 0.01. This differ- 
ence was significant in patients with large lesions 
(64.99 + 22.61 vs.  69.27 + 23.81; p = 0.02)and not in 
those with small lesions (65.14 + 23.13 vs .  69.27 + 
23.81; p = 0.07). 
A positive CT was significantly more frequent in 
patients with clamping ischaemia, with perioperative 
stroke/death, with any stroke and late deaths (Table 
4). In asymptomatic patients or in patients with non- 
carotid symptoms, the difference was even more 
striking: all patients in this group with a major 
perioperative complication had a positive CT (5 
patients vs.  0; p = 0.002:4 with no neurological 
symptoms and 1 with vertebrobasilar symptoms). 
Multiple logistic regression analysis was performed 
for four dependent variables: clamping ischaemia, 
perioperative stroke/death, any stroke and death. For 
each of the dependent variables the following inde- 
pendent factors were considered: risk factors (age, 
gender, smoking, alcohol consumption, ischaemic 
heart disease, hypertension, diabetes, hyperlipidae- 
mia, peripheral artery disease), CT findings, con- 
gruous lesions (either to the stenosis or to the 
symptoms), and symptoms preceding surgery (carotid 
TIA, stroke, no symptoms). A significantly higher 
incidence of clamping ischaemia, of perioperative 
stroke/death, of deaths and any stroke in follow-up 
was confirmed for patients with a positive CT (Table 
5). The type of infarction affected the results (Table 6). 
It should be noted that patients with only small lesions 
were older than patients with large lesions (68.46 + 
6.75 vs .  66.12 + 7.79; p = 0.006). In addition, 
peripheral artery disease was a statistically significant 
parameter acting as an independent factor for each of 
the major outcomes, excluding clamping ischaemia 
(Table 7). No correlation was found for the other 
independent factors. 
At 7 years, survival according to Kaplan Meier 
curves was better in patients without cerebral infarc- 
tion: 83.7 + 6% in those with negative CT vs.  68.1 _+ 
9.6% in those with positive CT (p = 0.0009) (Fig. 1). 
The presence of a positive CT had also an impact on 
the occurrence of new strokes: the two Kaplan Meier 
curves proved to be distinct entities (p = 0.03), 
although the presence of two events in the negative 
CT group during the sixth year eventually resulted in 
similar percentages by the end of follow-up (90.7 + 
5.2% vs .  90.2 + 7.1%) (Fig. 2). In asymptomatic 
patients, follow-up results were even more striking: at 
5 years, the survival rate was 90.8 + 3.6% in CT 
negative patients and 78.5 + 7.6% in the remainder (p 
= 0.003) (Fig. 3). The stroke-free interval was 96.9% 
and 86.7%, respectively (p = 0.01) (Fig. 4). Excluding 
all patients in the asymptomatic group with vertebro- 
basilar symptoms, the mortality rate at 5 years was 
lower in patients without neurological symptoms 
(80% with a positive CT vs.  92.4% with a negative CT; 
p = 0.001). Similarl3~ the stroke-free interval was 84% 
in patients with a positive CT without any neuro- 
logical symptoms and 93.1% in those with a negative 
CT (p = 0.005). 
Discussion 
It has been established that a cerebral infarction on CT 
scan does not always correlate with neurological 
symptoms. In a review of 1993, Nicolaides et aI. 17 
found a positive CT in 77% of the patients with a 
history of stroke with variable or minimum recovery 
and in 67% with a partially recovered ischaemic 
neurological deficit. On the contrar3~ cerebral infarc- 
tion was reported in 13-21% of the patients without 
25 18 carotid symptoms ' '  and in 14-47% of those with 
231920 only TIA. ' ' " A reversible neurological deficit does 
Table 4. Univariate analysis: positive CT and outcome events 
Outcome vents Positive CT (n) Negative CT (n) p value O.R. 95% C.I. 
Clamping ischaemia* 31 / 205 22 / 257 0.04 1.90 1.03-3.54 
Perioperative stroke/death 14 / 367 3 / 477 0.002 6.27 1.73-34.20 
Any stroke t~ 30 / 367 21 / 477 0.03 1.93 1.04-3.54 
Death t 46/367 28/477 0.001 2.3 1.37-3.89 
*Only under local anaesthesia. 
tEarly and late. 
*Disabling and non-disabling. 
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not imply  an infarction of the cerebral tissue; 2~ 
therefore, some authors introduced the term "silent" 
cerebral infarction, or CITS (cerebral infarction with 
transient signs). 22 Silent cerebral infarction can also 
represent old ischaemic lesions in patients with signs 
of stroke in other areas: in studies of patients with 
history of stroke, the majority of silent cerebral 
infarctions var ied from 10% in the F ramingham 
study 23 to 13% by  Chodosh  et al., 24 29% by Jorgensen 
et al. 25 in the Copenhagen Stroke Study and 38% by 
Ricci et al. in the SEPIVAC study. 2
While it is known that perioperat ive and long-term 
Table 5. Mult ivariate analysis: positive CT and outcome events 
Positive CT (n=367) 
Outcome vents p value O.R. 95% C.I. 
Clamping ischaemia* 0.01 2 1.46-2.56 
Perioperative stroke/death 0.003 6.37 5.12-7.63 
Any strokers 0.02 1.95 1.38-2.53 
Deaths* 0.0005 2.38 1.89-2.88 
*Only under local anaesthesia. 
*Early and late. 
SDisabling and non-disabling. 
Table 7. Mult ivariate analysis: r isk factors and outcome events 
risk in patients undergo ing  CEA increased in patients 
with a history of prior stroke, the unexpected cerebral 
lesions detected on preoperat ive CT scan can give rise 
to ambiguous  interpretation. In our  stud35 only 54.5% 
(126/231) of patients with a history of stroke had a 
preoperat ive CT scan showing a congruous cerebral 
lesion (the remaining had a negative CT scan or 
lesions in the posterior or contralateral hemisphere) 
(Table 3). Instead, 57.7% of the patients with a posit ive 
CT had no history of prior stroke: 102 were asympto-  
matic and 110 had only.TIAs (Table 2). In particular, in 
Table 6. Mult ivariate analysis:  type of CT les ion and outcome 
events 
Large Small 
Outcome vents Positive CT lesions lesions 
p value 
Clamping ischaemia* 0.01 0.3 0.3 
Perioperative stroke/death* 0.003 0.009 0.07 
Any stroke* 0.02 0.1 0.006 
Deaths ~ 0.0005 0.008 0.08 
*Multiple logistic regression analysis (forward stepwise, LR). 
*Cox regression analysis (forward stepwise, LR). 
Peripheral vascular disease* Alcohol* 
p value O.R. 95% C.I. p value O.R. 95% C.I. 
Clamping ischaemia N.S. N.S. 
Perioperative stroke/death 0.03 2.8 1.89-3.83 N.S. 
Any stroke+$ 0.004 2.2 1.72-2.87 N.S. 
Death t 0.01 1.9 1.3-2.3 0.003 1.9 1.3-2.5 
*For absolute numbers see Table 1. 
*Early and late. 
~)isabling and non-disabling. 
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) CT 
29.9% of our patients with no carotid symptoms,  CT 
infarction represented a relevant perioperat ive risk 
factor: among all asymptomat ic  patients only those 
with a positive CT scan experienced perioperat ive 
stroke or death while no major perioperat ive compli-  
cation occurred in the others. Can the perioperat ive 
risk of the asymptomat ic  patient be considered the 
same as that of patients with prior stroke when lesions 
are present on CT scan? The results of two prospective 
studies on CT f indings do not agree and detract f rom 
the role of cerebral CT before CEA. However,  both 
studies have l imited samples. Martin et al. 4, in a series 
of 206 patients undergo ing  230 CEA, found that only 
23% had a positive CT scan which did not influence 
perioperat ive and long-term outcome. The objective of 
that s tudy was the selection of patients and t iming for 
surgery after stroke. Sise et al. 26 found no major 
perioperat ive risk (1% vs. 2%) in 96 patients with TIA 
undergo ing  CEA, with 10 silent cerebral infarctions. 
Conversely, Graber et al., 6 in a retrospective study, 
showed a perioperat ive risk for stroke in 14% of the 
patients with a posit ive CT scan and in 1.5% of those 
with a negative CT scan (p = 0.02) in a series of 
patients with no history of stroke. However,  the 
sample was small (79) and mult ivariate analysis was 
not performed. 
Only  a few studies have evaluated cerebral infarc- 
t ion in patients with carotid stenosis. 3'17'18'26-29 
Recently the NASCET study 27 failed to recognise any 
significant prognost ic value of brain infarction: appro- 
priate cerebral ischaemic lesions on cerebral CT scan 
did not increase the risk of ipsilateral stroke in patients 
with only TIA and severe carotid stenosis (adjusted 
hazard ratio = 1 to 2 years). However,  the study 
analyzed only a subgroup of 50 patients with TIA, 
carotid stenosis and cerebral infarction on CT scan (18 
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Fig. 3. Survival curves by Kaplan Meier in asymptomatic patients with positive and negative CT scans. Log rank test: p = 0.003. (..... ) CT 
positive; ( ) CT negative. 
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patients with bilateral lesions), and it did not consider 
patients undergoing CEA (being limited to non- 
surgical patients). 
The NASCET study of 19922o reported results 
contrary to those recently published by the same 
group when examining the whole cohort of 352 
patients with severe carotid stenosis ( __. 70%) and only 
TIA (including patients operated for CEA). The 
presence of any cerebral infarction significantly influ- 
enced the prognosis of death (12% vs .  5%; p = 0.008), 
vascular death (8% vs .  3%, p = 0.01), and stroke (21% 
vs .  12%, p -- 0.01), when compared with patients 
without CT lesions. On the other hand, all the larger 
randomised studies on patients undergoing CEA 
either analysed only some aspects of the problem 27'3° 
or examined subgroups of patients that had had a 
preoperative CT scan, providing conflicting ~°'27 or 
doubtful ~s'3° results. ECST analysed only border zone 
lesions on CT scan and did not express in each case a 
prognostic judgment o this regard but only preva- 
lence; 3° ACAS also presents a descriptive study 
(correlation between CT scan and severe asympto- 
matic carotid stenosis) deferring prognostic judgment 
upon longer follow-up. 18 
Our patients with a positive CT had lower mean 
stump pressure value than patients with a negative CT 
scan but this difference was significant only in patients 
with large lesions. Under local anaesthesia they 
experienced an incidence of focal or global neuro- 
logical deficits (clamping ischaemia) that was statisti- 
cally higher. This confirms that a positive CT is a 
relevant marker of reduced cerebrovascular reserve, a
notion which finds consensus in the literature. 5"31'32 
Some authors have stressed the role of the morphol- 
ogy of carotid plaques (presence of ulcerations, echo- 
lucent plaques) and the presence of cerebral infarction 
in the ipsilateral hemisphere. 8"28'33"34 In contrast, oth- 
ers have found no correlation between carotid plaque 
and CT scan findings. 29'35 In our study when mor- 
phology of the plaques was evaluated intraoper- 
atively, no significant correlation was found between 
the presence of ulceration, luminal thrombus, intra- 
mural haemorrhage and a positive CT scan. The 
clinical significance of an ulcerated plaque was 
reported in the NASCET study. 33 For non-operated 
patients with severe carotid stenosis (range 75-95%); 
the risk for homolateral stroke increased considerably 
after 1 year, from 26.2% to 73.2% in angiographically 
ulcerated plaques while it remained unchanged 
(21.3%) in the absence of gross ulcerations. On the 
other hand, the same NASCET study 36 disproved the 
diagnostic accuracy of the angiography in identifying 
ulcerated plaques. 
To avoid the confounding effect determined by the 
presence of preoperative symptoms, congruity of CT 
lesions, and of risk factors, multivariate analysis was 
performed. A positive CT scan was an independent 
risk factor for clamping ischaemia, perioperative 
morbidity and mortality, any stroke and death. 
Patients with small esions had a greater risk of stroke 
although the difference was not significant in patients 
with large lesions. Patients with small lesions were 
also older than those with large lesions. As reported in 
the literature, 37the risk of stroke increases with age. 
The predictive value of clamping ischaemia was no 
longer significant as a result of the subgrouping. 
Multivariate analysis also showed how patients 
with peripheral artery disease have a greater isk of 
major events both perioperatively and in follow-up 
although the prevalence of peripheral artery disease 
was not statistically associated with CT infarction. 
At 7 years, 68.1 + 9.6% of our patients with positive 
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CT scan were still alive as compared to 83.7 + 6% of 
the other patients, and 90.2 + 7.1% had not had any 
new stroke. The stroke-free interval according to the 
Kaplan Meier curves was also significantly different, 
even though two events in the CT negative group 
during the sixth year resulted in reapprochement of 
the curves so that at the end of follow-up the 
percentages were similar (90.2 + 7% vs. 90.7 + 5.2%). 
This seems to indicate that a negative CT delayed the 
appearance of events. Therefore, the survival and 
stroke-free interval rates confirm the unfavorable 
prognostic significance of the CT finding also in long- 
term follow-up. Evans et al. 8 reported similar esults in 
a study on 350 patients with TIA without reference to 
carotid stenosis. In that study the patients with 
cerebral infarction (59/350, 17%) had a significantly 
shorter survival than the others (p -- 0.035). The Dutch 
TIA Trial Study Group 3s reported a positive CT scan 
as an independent risk factor for vascular death, 
stroke, or myocardial infarction. The results of other 
authors regarding late prognosis of patients with CT 
lesions proved to be more favorable, but they were 
carried out on patients with stroke, and medically 
treated. 7'24"25"27'33 When we analysed separately the 
long-term risk of asymptomatic patients or with non- 
carotid symptoms, at 5 years the incidence of new 
stroke was 13.3% in those with a positive CT and only 
3.1% in those with a negative CT, with a death rate of 
21.5% for the former and 9.2% for the latter. 
In summary, every hypodense cerebral lesion found 
on CT in patients undergoing CEA appears to be both 
a perioperative and long-term risk factor. The only 
independent risk factor that has the same relevance is
peripheral vascular disease. Therefore, a positive CT 
finding should be regarded as an indicator of an 
increased risk of stroke and death in patients ched- 
uled for carotid surger)~ especially in those with an 
asymptomatic stenosis. 
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